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T he primary strategy used to reduce workers' compensation costs is the control of workplace accidents and illnesses. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] A secondary strategy is the effective management of the duration of post-accident medical care and disability. [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] The success of the first strategy is exemplified by a decade-long reduction in losses per $100 of payroll for virtually all US industrial classifications. In contrast, the failure of the second is illustrated by the continuing escalation of medical (7.4% per year) and indemnity (9.5% per year) losses for individual workers' compensation claims. 5, 17, 19, 31, 32 A number of studies have addressed the risk factors known to increase workers' compensation claim costs and disability duration. 4, 5, 10, 13, 16, 17, 23, 31, [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] However, few investigators have tried to determine the characteristics of claims that are initially felt to be low-cost, but ultimately become costly (ie, migrated catastrophic or adverse surprise claims). 44 In contrast to claims whose incurred costs have been accurately assessed at the time of injury, these migrated catastrophic claims may possess or develop attributes that can lead to costs that are higher than expected. The purpose of this study was to identify attributes present at the time of the injury, or occurring later in the life of the claim, that account for a low-cost claim becoming costly, and to identify the point at which rapid cost escalation begins.
Materials and Methods
This investigation utilized data from the Louisiana Workers' Com-pensation Corporation (LWCC). LWCC is a private mutual insurance company writing workers' compensation insurance for approximately 33% of the fully insured market in the state of Louisiana. Information on all workers' compensation claims administered by the LWCC resides in the LWCC Claims Payment Database. Information recorded between January 1, 1998 and December 31, 2006 on claims filed between January 1, 1998 and December 31, 2002 was abstracted from this database, and a separate file was constructed. The data in this file were used to our analysis. All information and dates contained in the newly created file matched the information in the database, with the exception of the initial reserve, which we recorded as the quarter (not the date) in which the reserve was placed. All claimants were employed by policyholders in the state of Louisiana.
Information available from the file included the age, gender, and marital status of each claimant; premium size; payroll size of the employer; date of injury; date the claim was entered into the database; quarter the initial reserve was placed; nature of the accident or diagnosis; attorney representation; date of initial attorney involvement; date of claim closure; and medical, indemnity, and other claim payments (defenserelated litigation, investigation expenses etc.).
At the LWCC, reserves are placed on workers' compensation claims to insure that sufficient funds have been allocated to pay all future claim expenses, as well as to determine the aggregate future liability for the LWCC. 45 The claim representative places the initial reserve on a claim within 14 days of the accident. If there are no complicating factors or the claim will involve only medical payments, the initial reserve may be assigned immediately on receipt of the claim. The vast majority of medical-only and uncomplicated lost time claims are reserved for under $15,000. Typically, there is nothing about the nature and extent of injuries with a reserve of Ͻ$15,000 that would involve costly medical expenses or an extended period of time from injury to full recovery. Adverse development (cost escalation above the norm) of these claims almost always takes place as the claim matures, rather than at the time of the injury or placement of the initial reserve. From the newly created file we identified four claim categories, utilizing an initial reserve cut-off point of $15,000 and a final cost cut-off point of $100,000: 1) Claims with an initial total reserve of Ͻ$15,000 and final costs Ͻ$100,000 were classified as low reserve/low cost claims. 2) Claims with reserves of Ͻ$15,000 that closed with a final total cost of Ն$100,000 or greater were defined as low reserve/high cost or migrated catastrophic claims.
3) Claims with reserves of Ն$15,000 that closed for Ͻ$100,000 were termed high reserve/low cost claims. 4) Claims with initial reserves of Ն$15,000 whose total cost at closure was Ն$100,000 were defined as high reserve/high cost or catastrophic claims.
We then assessed the distribution of attributes among all four claims categories and attempted to identify the characteristics that predicted two of the categories, migrated catastrophic claims and catastrophic claims. Migrated catastrophic claims were compared with low initial reserve/low cost claims, and catastrophic claims were compared with high initial reserve/high cost claims. In analyzing the characteristics of these claim categories, we utilized medical and indemnity costs of $50,000 and total costs of $100,000 as cut-off points.
Our rationale for utilizing the $15,000 cut-off point is that claims with initial reserves of Ն$15,000 at the LWCC have complexities associated with them that make it clear at intake that the associated medical and indemnity costs will be unusually serious. We chose the $100,000 cost cut-off point because this number was felt to represent the threshold for unusually high-cost or catastrophic claims; in our study, only 4% of the 36,379 claims equaled or exceeded $100,000 by the time of closure.
Statistical Methods
Data were analyzed using the SAS statistical software package, Version 8. The outcomes of interest in this study were the covariates that predicted medical, indemnity, and total costs in each claim category. The covariates analyzed were age, gender, marital status, company payroll, premium size, initial medical reserve, initial indemnity reserve, initial total reserve, reporting delay, low back disorders, accident year, and attorney involvement. Monetary outcomes (medical, indemnity, and combined losses) were not adjusted for inflation.
Results
There were 36,379 claims for injuries or illnesses filed by the LWCC between January 1, 1998 and December 31, 2002 (Table 1) . Of these claims, 31,334 (86.1%) were low reserve/low cost claims (initial reserves Ͻ$15,000 and final cost Ͻ$100,000), and 729 (2.0%) were migrated catastrophic claims (initial reserve Ͻ$15,000 and final cost Ն$100,000). There were 3653 (10.0%) high reserve/low cost claims (claims reserved for Ն$15,000 and final cost Ͻ$100,000) and 663 (1.8%) catastrophic claims (claims reserved for Ն$15,000 and final cost Ն$100,000).
Migrated catastrophic claims and catastrophic claims represented Ͻ4% of the total claim volume but 64% of the total claim costs ( The mean and median final costs of all 36,379 claims were $13,153 and $574, respectively ( Table 1) . The mean and median initial reserves on these claims were $6422 and $600, indicating that adjusters were able to forecast ultimate claim costs quite accurately at the time of the initial reserve. While this forecasting ability was accurate for the universe of claims, it was not necessarily accurate for the individual claim categories. In particular, the reserves placed by the adjusters at the time of the injury quite closely approximated the ultimate losses for the high reserve/low cost claims, and especially for the low cost/low reserve claims. However, the initial reserves placed on catastrophic and migrated catastrophic claims were imperfect indicators of the ultimate costs, particularly for the latter. For migrated catastrophic claims, the median final cost of the claims ($176,096) was 252 times higher than the initial median reserve ($700). For catastrophic claims, the ultimate final cost ($178,299) was six times higher than the initial reserve ($30,032).
Initial reserves and final costs for lost time and medical only claims are presented in Tables 2 and 3 for the four claim categories. The median initial reserves for medical only claims and lost time claims were good indicators of the final claim medical and indemnity costs. For all lost time claims (Table 3) , the overall initial median reserve placed was $9670, and the median final claim costs were $9117; however, the initial median reserve placed on migrated catastrophic claims and catastrophic claims significantly underestimated the final median claim costs ($724 versus $176,234 and $30,016 versus $178,559, re- Ͻ$30,000, $30,000 to Ͻ$40,000, $40,000 to Ͻ$50,000, and $50,000). For all four claim categories, the longer the claim was open, the higher was the ultimate cost of the claim. The cost of claims increased very slowly for claims open for Յ720 days (ϳ2 years), then rose dramatically for claims open for Ͼ720 days. It is also noteworthy that the initial reserves placed on claims were rather predictive of claim costs for claims closing in Յ720 days, and in all initial reserve categories, adequate reserves were placed at the time of the initial reserve for claims open Յ720 days. Thus, it appears that duration is an important variable in predicting the ultimate cost of a claim.
Demographic and other claim information, stratified according to initial reserve and final total costs, is presented in 11 .1% of the high reserve/ low cost claims, and 24.4% of the catastrophic claims. Attorneys were involved in 5.0% of the low reserve/ low cost claims and 20.8% of the high reserve/low cost claims, but a remarkably high 72.0% of the migrated catastrophic claims and 71.6% of the catastrophic claims, suggesting an association between attorney involvement and higher claims costs.
The multivariate logistic regression results obtained when we compared migrated catastrophic claims to low reserve/low cost claims (Table 6) and catastrophic claims to high initial reserve/low cost claims (Table  7) indicated that the most significant contributing risk factor predicting high final costs was attorney involvement, although this relationship was much stronger for migrated catastrophic claims than for catastrophic claims. For migrated catastrophic claims, the odds ratio (OR) for attorney involvement was 36.74 (confidence interval [CI], 30.71-43.95) and for catastrophic claims, 9.49 (CI, 7.82-11.53). Similar ORs were observed between migrated catastrophic and catastrophic claims for medical and indemnity costs exceeding $50,000 (Tables 6 and 7) .
As seen in Table 6 , with regard to total final cost, the OR of the cost migration to Ն$100,000 for low back injuries was 3.63 (CI, 2.96 -4.46) for migrated catastrophic claims. Other risk factors that were associated with the migrated catastrophic claims (but to a lesser extent) were male gender (OR, 1.45; CI, 1.19 -1.77), older age, smaller payroll size, and bigger premium size. Finally, married, separated, and divorced individuals had higher ORs than single individuals. Reporting delays had an OR of 1.27, compared with the reporting of claims within five working days. The ORs for accident year revealed little differences between years, indicating an absence of secular trends in claims costs. When the covariates were analyzed in relationship to final medical and indemnity costs of Ն$50,000, the ORs observed were similar to those for total costs of Ն$100,000. The same covariates were used to predict final claim costs for catastrophic claims (Table 7) . The ORs for each covariate paralleled the ORs for migrated catastrophic claims, but to a lesser degree. For example, the ORs for attorney involvement were three times greater in the migrated catastrophic than catastrophic claim categories (36.74 versus 9.49), and the OR for the group aged 50 to 59 was also higher (2.99 versus 2.22). When the ORs were analyzed to predict medical and indemnity costs, the patterns observed were similar to those obtained when the Ͼ$100,000 end-points were used. The ORs for the $50,000 indemnity cut-off point, however, more closely approximated the ORs for the $100,000 cut-off point than the medical cut-off point.
Discussion
In the present study, we have analyzed the characteristics of workers' compensation claims that were initially felt to be low-cost claims but developed into very costly claims (ie, migrated catastrophic claims). The median final cost of these claims was 250 times the sum initially reserved for them, whereas the median final cost of claims in the other three categories for the most part approximated the initial reserves set aside for them. The migrated catastrophic claims accounted for 2% (729 claims) of all claims processed by the LWCC during the 5-year study period, but they consumed 32.3% of the total claim costs. What were the unique characteristics of this claim category that had such a great impact on overall claim costs for the 5-year period?
Attorney involvement was, by far, the most important factor associated with high claim costs. Other important predictors were older age, higher premiums, small size of company (ie, small payroll), marital status (married/separated/divorced versus single), reporting delays, male gender, and low back disorders. Although this relationship was not formally tested by multivariate analysis, the data suggested that the longer it took to resolve a claim, the higher the ultimate cost of that claim. Therefore, it appears that a combination of these factors, especially low back pain, attorney involvement, and older age, coupled with a failure to resolve a claim within 24 months, make claims particularly vulnerable to cost escalation.
In performing our study, we discovered another smaller group of claims whose final costs were also inaccurately predicted, catastrophic claims. The magnitude of the discrepancy between what was initially reserved and what these claims ultimately cost was much less than for migrated catastrophic claims. The median final cost of these claims was six times what was initially reserved for them, as compared with the 250-fold difference for migrated catastrophic claims. When performing the risk estimates for catastrophic claims versus high reserve/low cost claims, attorney involvement contin- ued to be the most important predictor of a claim becoming catastrophic. As for migrated catastrophic claims, the other predictors of high cost were older age, small payroll, married/ separated/divorce versus single, reporting delays, male gender, and low back disorders, but the OR values were much lower than those for the migrated/catastrophic claims. We observed that the longer the time a claim was open, the higher the probability that the claim would show adverse development. Our study unfortunately did not allow us to determine the inflection points in each category at which costs ceased to rise slowly and began to escalate rapidly. However, it appears from our data that costs for settled claims rise slowly for approximately 2 years, than begin to escalate rapidly. The mean and median differences between claims paid prior to the 2-year period and after that time were very large. For example, in each initial reserve category, the median cost of claims that were closed between 361 and 720 days was approximately one-fourth that of claims closed after 720 days. This finding indicates that time becomes an important factor in cost escalation. Thus, our results suggest that aggressive medical management be applied to achieve full recovery as soon as possible and settlement should be considered before the claim has reached 12 to 18 months without resolution.
Our findings confirm and extend the observations and resulting strategies that have previously been utilized to contain workers' compensation costs. 5, 16, 17, 31, 33, 34, 46 Medical case management, return to work programming, and vocational rehabilitation have been demonstrated to decrease medical and indemnity costs. 16, 20, 30, 46, 47 The results presented here suggest that these management techniques may be effective in reducing costs because they reduce the time that a claim is open; our study adds to the literature by providing information to allow the adjuster or case manager to apply these techniques to a smaller number of claims, thereby conserving resources.
Can the results of our work be applied to workers' compensation cases in other jurisdictions or insurers? In a study similar to ours, Victor examined medical cost migration in 12 states. 44 His work is consistent with our findings and suggests that our observations can potentially be extended beyond a single carrier or state. In his study, Victor defined an adverse surprise claim as a claim with seven or more days of lost time in which medical costs at 36 months exceeded the incurred medical expenses at 12 months. His results pointed to an association between medical cost migration and low back pain, older age, and being married, as did ours. He did, however, note large differences among the states with regard to the number and cost contribution of adverse surprise claims to the total number of claims. California and Texas had the highest frequencies of adverse surprise claims, 6.0% and 3.7% of the total claims, and related medical costs incurred, 31% and 24% of the total medical costs, respectively. 44 Louisiana ranked fourth among the 12 states, with 2.6% of the claims being significant adverse surprise claims that consumed 13% of the incurred medical costs.
Theoretically, migrated catastrophic claims should result in losses very similar to those expected for the low initial reserve/low cost category. If the migrated catastrophic claims in our study were managed in a way that approximated the outcome for the low initial reserve/low cost claims (average cost ϭ $3298), the risk bearer (the LWCC) could have saved approximately $152 million ($154,379,267 -[$3298 ϫ 729]), or 32% of $478 million. Although it is unlikely that this whole amount would be realized, saving any portion of it as a result of a refined management of high-risk claims would be significant. 29 .1% of $478 million. The likelihood of realizing this level of savings with regard to catastrophic claims is lower than that for migrated catastrophic claims because these claims represented the most severe cases. Again, any portion of the savings that could be realized by intense medical and claims management to prevent escalation could be significant as well.
There are other attributes of claimants and the provision of health care that can affect claim costs such as physician networks, obesity, smoking, substance abuse, and union membership. 4, 5, 10, 13, 16, 17, 23, 31, [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] The inclusion of these variables into our analysis would improve the precision of the individual ORs as predictors claims cost migration. Unfortunately, we could not obtain data on these factors to include in our model for the present study. We plan on repeating this research in this jurisdiction to ascertain the effect of physician networks on migrating catastrophic claims. We will conduct a similar study in another jurisdiction taking into account obesity and smoking history to improve predictive precision, as well as assessing the effect of differences in workers' compensation regulations on these attributes.
In conclusion, we have identified the attributes of a small group of high-cost workers' compensation claims that, based on the nature of the injuries involved, should have resulted in claims with low medical and indemnity expenses. Claims with the attributes identified in this study can be subject to intense case management or settlement if necessary, potentially providing a substantial reduction in workers' compensation, medical case duration and associated costs without a drastic increase in resources. Further research is being planned to test the risk estimation models established in this paper.
